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SOIL REACTIONS OF THE PTERIDOPHYTES OF 
THE MEGUNTICOOK LAKE REGION NEAR 
CAMDEN, MAINEl 
By JEANNE A. MALOTT 
The ]VIegunticook Lake region is an area of approximately five 
miles square located between Lincolnville on the north and Camden 
on the south, the Atlantic Coast on the east and extending west beyond 
the lake to the summit of Ragged Mountain (1300 ft.). Included in 
this section and surrounding Lake Megunticook are Mt. Megunticook 
(1380 ft.), Mt.Battie (800 ft.), Bald Mountain (1272 ft.), Maiden's 
Cliff, a precipice rising sheer from the lake (800 ft.), and Cameron 
Mountain. Most of the land is a part of the Camden Hills State Park 
in Knox County, "where the mountains meet the sea," and the re­
mainder is on the north side of the lake, in Waldo County. State 
Road 137 cuts the central part of the region from southeast to 
northwest. 
METHODS 
A study of the ferns and fern allies of the territory was attempted 
by following the marked hiking trails through the mountains and by 
examining some of the woods along the lake shore and roads. Ferns 
were collected on as many sites as possible over the region. The pur­
pose of this survey was a study of the soil reaction of the habitats in 
which they are found. The soil acidity was determined with a Beck­
man pH Meter using samples taken from the immediate vicinity of 
the roots of the plants. The pH readings were compiled and aver­
aged in table I and compared with those from other locations in 
table II. 
LITERATURE REVIEWED 
Many contributions have been made on the subject of soil relations 
and preferences of plants in relation to plant distribution and growth. 
Research has been done on the acidity of pteridophyte habitats by 
Craw (1) in Indiana; by Robinove and LaRue (4) in the Douglas 
Lake Region, Michigan; by Spurway (6), and Wherry (8-14) in the 
1 A portion of a thesis submitted in partial fulfiHment of the requirements 
for the degree Bachelor of Arts, magna cum laude, Butler University. 
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inortheastern part of the United States. The last especially has been 
interested in the importance of the relationship between plants and 
their soil reactions as an influencing factor in distribution and even 
as an indicator of evolution (10). Wherry (8, 9) tested the soil 
habitats of many ferns growing on rocks and in swamps and woods 
in order to determine the pH range in which they will grow or which 
they will tolerate. Craw (l) conducted similar experiments with 
native ferns of Indiana, arriving at nearly the same results and con­
clusions. Spurway (6) compiled a reference list of plants and their 
soil reactions as to toleration and optimum and included many of the 
major pteridophytes. Robinove and LaRue (4) studied pH reactions 
of soils of Bryophytes and Pteridophytes around Douglas Lake, 
Michigan. All find the ranges rather wide for individual species with 
one kind of plant not usually growing equally well under both acid 
and alkaline conditions. Any evidence of such adaptation, states 
\Vherry, is an indication of a high place in the evolutionary scale (10). 
OBSERVATIONS AND RESULTS 
The soil of the region is prevailingly acid to circumneutral. as is 
indicated by the presence of acid loving plants such as the Bunch­
berry (Cornus canadensis) and numerous ericaceous shrubs and 
undershrubs. The mountains afford a topography varying from dry 
barren rocks and hillsides, open or shaded by oak, maple, beech or 
dense pine stands, to quite moist conditions. Some deep and very 
shaded ravines are characteristic, where rich humus soil has accumu­
lated and which are often damp or boggy due to springs at the bases 
of the large rocks. Many places along the flats are also swampy, 
providing typical marshy environment. Several of the trails follow 
mountain streams, supplying ideal habitats for many of the north­
eastern ferns. 
The following ferns and fern allies were collected from June 22 
to August 7, 1947: 
Botrychiltm disseetunl v. olJliq1~um (Muhl.) Clute. The Coarse-Lobe Grape­
fern. Soil very slightly acid to circumneutral (6.25). Rare: found only 
once. 
Botryeh-iunl lanceo/atum v. angustisegmentwt1l Pease and Moore. The Triangle 
Grapefern. Found in boggy places. Soil slightly acid to circumneutral 
(6.21-6.32). Rare: found on a swamp hummock. 
Botryehium ma.trico.riaefo/ium A. Br. The Daisyleaf Grapefern. Discovered 
in moist rich places. Soil circumneutral (6.4-6.4S). Rare: found only twice. 
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Botrychimn virginiOlmm (L.) Sw. The Rattlesnake Fern. Rich, moist soil. 
Soil circumneutral (6.22-6.41). Not abundant, but well distributed: the 
most common grapefern of the region. . 
OsmUllda regalis v. spectabilis (Willd.) Gray. The Royal Fern. Found in 
moist thickets and slopes and boggy places. Soil subacid (6.01-6.38). 
OS11l1l11-(1a claytoniaaa The Interrupted Fern. Frequent everywhere in moist 
places. Soil subacid to eircumneutral (6.08-6.6). Common over the area. 
Osmunda cintta-momea The Cinnamon Fern. Soil subacid to cireumneutral 
(6.08-6.66). Quite abundant. 
Den·nslaedtia punctilob1l1a (Mx.) Moore. The Hayscented Fern. Seen 
especially along roads, low trails and in pastures. Soil subaeid to 
circumneutral (6.08-6.61). Very common. 
Ple,·idin-tIt oqllil,:m.l1l1 v. latiusculum (Desv.) Underw. The Eastern Bracken 
Fern. Most any soil is favorable up to rather dry. Grows both small 
and large. Soil eircumneutraf (6.08-6.48). Common and widespread. 
Pleretis pennsyfvan;ca v. pubescms (Terry) Fern. The Ostrich Fern. Very 
graceful and outstanding. Grows on rich, talus slopes and moist flats. Espe­
cially large on the Spring Brook Trail. Soil eircumneutral (6.31-6.69). Rare. 
On.oclea sensibilis L. The Bead-Fern. Abundant everywhere except on high 
rocky places. Soil circumneutral (6.38-6.69). Well distributed. Onoclea 
sensibilis v. obtltsalobata was found at Hosmer's Pond. 
Woodsia ilvensis (L.) R. Br. The Rusty Cliff-fern. Occurs sparingly on 
high, rocky places and dry cliffs where it is eooL Soil subaeid to eircum­
neutral (6.13-6.22). 
C:ystopteris fmgilis v. prot-usa Weatherby. The Lowland Brittle Fern. Found 
along moist trails and wooded slopes in roek crevices. Soil circumneutral 
(6.44). Not common. 
Ath)'rium anguslum (Willd.) Pres!. The Northern Lady Fern. Abundant 
along roads and trails in rather moist places. Soil circumnentral (6.39-6.6). 
Dl'yopteris i1ltermedia (Muh!.) Gray. The Evergreen vVood Fern. Found on 
cool, damp slopes. Soil cireumneutra{ (6.22-6.45). Quite commGn on shady, 
rocky places. 
Dr)'opter-is spinulosa (Mueller) Watt. The Toothed Wood Fern. Found fre­
quently with D. i1ltennedia in moister places. Soil circumnelltra( (6.3-6.48). 
Fairly common. 
X. Dryopte·ris p'iltsjordense (D. spirwlosa x marginal.is). Soil cireumneutral 
(6.17). Found only once on the Clay Brook Trail. 
Dryopteris camP3,l.oplera (Kunze) Clarkson. The Mountain Wood Fern. Found 
in high, moist plaees in ravine slopes. Soil circumneutral (6.2-6.25). 
Dryopteris margillafis (L) Gray. The Marginal vVoodfern. Scattered over 
the area on all the slopes in cool, damp places. Soil circumneutral 
(6.3-6.16). Abundant. 
Dryopteris clin-Ion-i(ma (D. C. Eaton) Dowell. The Broad Swamp Fern. Found 
very sparsely in boggy or very wet places. Soil eircumneutral (6.34). Rare. 
Dryopferis cristata (L) Gray. Narrow Swamp Fern. Occurs in wet, low, 
marsh grounds along streams. Soil cireumneutral (6.34-6.4). 
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Dryoptcris boolii (Tucerm) Underw. Glandular Swamp Fern. In cool, damp, 
swampy plaees. Soil circumneutral (6.32-6A8). Rare: found only twiee. 
Dryopteris thcf3,pleris Y. pubescens (Lawson) ~akaj. The Northeastern Marsh 
Fern. Found mostly in colonies in marshy, low places. Soil cireumneutral 
(6.31-6.6). Abundant but not lao well distributed. 
Dryopteris 11ooveboracensis (L) Gray. The Tapering Fern. On the trails in 
cool, shaded places. Soil circumneutral (6.3-6.45). Quite abundant. 
Poljlstich1lt11 acrostichoides (Mx.) Schott. The Christmas Fern. On all slopes 
in damp shaded areas; rock crevices in rich humus. Soil circumneutral 
(6.33-6.6). Very common. P. acroslidlOides \'. illCis'lt1l1 was found twice 
with the others. 
Phegaptl.'ris polypodioides Fee. The ~orthern Beech Fern. In moist shady 
places frequently on rocks. Soil circumneutral (6.22-6.52). Common. 
Phl.'gopteris dryopteris (L.) Fee. The Woodland Oak Fern. Found often with 
the Beech Fern in cool, rocky woods. Soil circumnel1tral (6.22-6.4). 
Polypodium virg1uianum L. The Rockcap Fern. Abundant all boulders and 
cl i£f ledges. Very noticeable. Soil circumneutral (6.21-6.45). 
Lycopodium lucl:dal,uH Mx. The Shining C1uhmoss. Oecurs sparsely, in 
decidedly wet places with rich soil. Soil eircumneutral (6.46-6.5). 
Lycopodium alllwtinum L. The Bristly Chibmoss. In damp, cool places. Soil 
subacid (6.0-6.48). More common than the preceding. 
Lycopodium cfa~'atltlll L. The Running Onbmoss. Almost all trails and slopes 
near the lake. Soil subacid to circumneutral (6.2-6.44). Most common 
c1ubmoss. 
Lycopodil/11/. obsc1l1'uII1 L. and L. o. v. deNdroidc,,'" ('Mx) D. C. Eaton. The 
Flat Branch Ground Pine and the Round Branch Ground Pine. Found scat­
tered over the area especially in dry woods and open places. The soil of 
the first is subacid; the second is circumneutral (6.0-6.48). Fairly common. 
Lycopodium Iristachyu1n Pursh. The Groundcedar. Rocky, dry open woods. 
Found' only in one place. 
Lj·copodiw!t flabellifol'1nl.' (Fern.) Blanch. The Running Pine. Common 
throughout the area. Soil circl1mneutral (6.4-6.6). 
Equ.isellfln prealtu1H Raf. American Scouring Rush. Occurring on low ground 
along the lake. Soil circumneutral (6.31-6.37). Not common. 
Equiselnm flu,via/ill.' L. The Water Horsetail. Found in very moist places 
such as ditches. Soil circumneutral (6.38). Very rare. 
Eql.~isetum sj,lvaticllltl L. The 'Wood Horsetail. Found in cool, damp places 
and bogs. Soil circumneutral (6.25-6.6). Most eommon horsetail. 
Eql~isetll·m arvl.'n.se L. The Field Horsetail. Not found often hut must be 
present in sandy soils along the lake. Soil circumneutral (6.54). 
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TABLE I 
Soil Reaction (pH) of the Various Sites of the Pteridophytes in the 
Megunticook Lake Region 
pH Active Acidit.y 
1. Botrychium dissectm·n v. obliquum 
Bog Hummock on the Truck Trail 6.25 5.5 
2. B. lanceolatum 
Truck Road 6.32 4.8 
Spring B.rook Trail 6.3 5.0 
Tsuga Lodge VVoods 6.21 5.9 
Average 6.28 5.25 
3. B. malricariacfolittrn 
Spring Brook Trail 6.48 3.2 
Bog on the Truck Trail 6.4 4.0 
Average 6.44 3.6 
4. B. virginianum 
Spring Brook Trail 6.22 5.8 
Maiden's Cliff Trail 6.41 3.9 
Average 6.31 4.9 
5. Osmunda regalis v. spcclabilis 
Truck Trail 6.01 10.0 
Bridge Road 6.18 6.4 
Hosmer's Pond 6.38 4.2 
Average 6.16 6.8 
6. O. ClaytoniaM 
Road 137 6.6 2.0 
Mt. Battie 6.48 3.2 
Ski Trail 6.43 3.7 
Spring Brook Trail 6.08 8.4 
Ragged Mountain 6.3 5.0 
Clay Brook Trail 6.4 4.0 
Average 6.38 4.38 
7. O. cinnamomea 
Beaucaire Avenue 6.6 2.0 
Tsuga Lodge VVoods 6.48 3.2 
Mt. Battie 6.54 2.6 
Maiden's Cliff 6.39 4.1 
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TABLE I-(Continued) 
Soil Reaction (pH) of the Various Sites of the Pteridophytes in lh(: Soil Reacl 
Megunticook Lake Region 
pH Active Acidity 
Lake Woods 6.31 4.9 13. C)'stopter; 
Spring Brook Trail 6.08 8.4 Tsuga 
Maide 
Average 6.38 4.2 
A8.	 Den.nstaedtia pUHclilobu/a
 
Tsuga Lodge Woods 6.48 3.2
 14. Athyrium
Maiden's Cliff 6.5l 2.9 Beauc 
Mt. Battie	 6.38 4.2 Tsuga
Spring	 Brook Trail 6.08 8.4 Mt. fClay Brook Trail	 6.4 4.0 Ski T 
Ragg(Average	 6.37 4.5 
Clay 
9.	 Pteridium aquilil1mn v. latiuscu/um 
Tsuga Lodge VVoods 6.48 3.2 A 
Mt. Battie 6.25 5.5 
15. Dryopteri.Ski Trail 6.25 5.5 
Mt. B Spring Brook Trail 6.98 8.4 
Clay Brook Trail 6.35 4.5 Sprin! 
Ragge 
Average 6.28 5.4 Clay I 
Tablel 
10.	 Pteretis pel1nsyfval1.ica v. pubesce'~s 
Tsuga Lodge VVoods 6.45 3.5 A 
Ragged Mountain 6.385 4.2 
Spring Brook Trail 6.31 4.9 16. Dryopleri. 
Tsuga 
Average 6.38 4.2 MI.B 
Sprin!
It. 0110clea se1J.sibilis Ragge 
Road 137 6.69 1.55 CJay J 
Mt. Battie 6.55 2.5 
Hosmer's Pond 6.38 4.2 A 
Clay Brook Trail 6.6 2.0 
27. X D"yopt, 
Average 655 2.56 Clay I 
12.	 W aodsia jlve11sis 18. Dryopteri; 
Mt. Megunticook Trail 6.13 7.4 Ski T 
Maiden's Cliff 6.22 5.8 Clay I 
Average 6.18 6.6	 Avera 
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TABLE I-(Continued) 
Soil Reaction (pH) of the Various Sites of the Pteridophytes in the 
Megunticook Lake Region 
pH Active Acidity 
13.	 Cystopteris !ragl:/is v. p,·otrusa 
Tsuga Lodge VVoods 6.6 2.0 
Maidens Cliff 6.28 5.2 
Average	 6.44 3.6 
14.	 Athyriwn angustum 
Beaucaire Avenue 6.6 2.0 
Tsuga Lodge VVoods 6.48 3.2 
Mt. Battie 6.43 3.7 
Ski Trail 6.52 2.8 
Ragged Mountain 6.39 4.1 
Clay Brook Trail 6.4 4.0 
Average	 6.47 3.3 
15.	 Dryopteris in.termedia 
Mt. Battie 6.45 3.5 
Spring Brook Trail 6.22 6.48 5.8 3.2 
Ragged Moulltain 6.3 5.0 
Clay Brook Trail 6.5 3.0 
Tableland Trail 6.43 3.7 
Average	 6.38 4.03 
16.	 Dryople1'is spill1f./osa 
Tsuga Lodge VVoods 6.48 32 
Mt. Battie 6.4 4.0 
Spring Brook Trail 6.48 3.2 
Ragged Mountain 6.3 5.0 
Clay Brook Trail 6.35 4.5 
Average	 6.4 3.98 
17.	 X D1''Jlopteris pitts!o1'de11sis 
Clay Brook Trail 6.17 6.8 
18.	 Dryopte,-.;s campyloptera 
Ski Trail 6.25 5.5 
Clay Brook Trail 6.2 6.15 
Average	 6.22 5.82 
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Soil Reaction (pH) of the Various Sites of the Pteridophytes in the
 
Megunticook Lake Region
 
19.	 Dryopteris 1Ilor'g1nalis 
Tsuga Lodge Woods 
Mt. Battie 
Maiden's Cliff 
Spring Brook Trail 
Ragged Mountain Trail 
Clay Brook Trail 
Average 
20.	 Dryopt eris clintonian.a 
Bog on Truck Road 
21.	 Dryopteris cristata 
Tsuga Lodge Woods 
Truck Road Bog 
Average 
22.	 Dryopteris bootii 
Spring Brook Trail 
Bog on Truck Road 
Average 
23.	 Dryopteris thelypteris v. pltbescens 
Ragged Mountain 
Hosmer's Pond 
Clay Brook Trail 
Road ]37 at Youngstown Road 
Average 
24.	 Dryopteris noveboracellsis 
Road ]37 at Youngstown Road 
Clay Brook Trail 
Ragged Mountain 
Spring Brook Trail 
Maiden's Cliff 
Tsuga Lodge Road 
MI. Battie 
Average 
]00 
pH 
6.48 
6.6 
6.4 
6.48 
6.3 
6.5 
6.49 
6.34 
6.4 
6.34 
6.39 
6.48 
6.32 
6.4 
6.38 
6.37 
6.6 
6.31 
6.45 
6.31 
6.4 
6.45 
6.3 
6.31 
6.4 
6.3 
6.35 
Active Acidity 
3.2 
2.0 
4.0 
3.2 
5.0 
3.0 
3.4 
4.6 
4.0 
46 
4.3 
3.2 
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Soil Reaction 
25.	 Polystichum I 
Beaucaire 
Tsuga Lo 
Maiden's 
Mt. Batti, 
Clay Broe 
Spring Br 
Ragged M 
Avera. 
26.	 PI1efJOpter1S pc 
Ski Trail 
Maiden's ( 
Tsuga Lod 
Mt. Battie 
Spring Bre 
Ragged Me 
Averag 
27.	 Phegopteris dr: 
Ski Trail 
Tsuga Lod! 
Oay Brook 
Spring Bro 
Ragged Mo 
Averag, 
28.	 PolypodimH 'vir, 
MI. Baltie 
Ragged Mo 
Maiden's CI 
Averag, 
29.	 Lycopodium luc 
Clay Brook 
Mt. Battie 
Ski Trail 
Averag, 
30.	 Lycopodi~,m am 
Spring BrOI 

TABLE 1- (Continued) c f·g ....
.. " ... 
vi c .. '"Soil Reaction (pH) of the Various Sites of the Pteridophytes in the 4,1= ....c: (;)0 
Megunticook Lake Region 0 u .~ 
co 
pH Active Acidity v 0 
...JMt. Battie 6.48 3.2 
.... ~ 
4.8 <l) :3Truck Road 6.32 ..r:: N 
6 .:; C N ~ .,. 
Average 627 5.0 -g z 
co 
31 LycopodiHnI- clava./um OJc: COJBog on Truck Road 6.25 5.6 :g cClay Brook Trail 6.44 6.22 3.6 6.0 
-
z 
Truck Road 6.32 4.8 :: 
c:~;2 
"" :; t1Q .... 00{ 
... 
.- bO..lI:(\Average 6.3 5.0 0 
'" 
.c ::I ~o 
II.< c: .~ o~_ 
" 
::eO32. Lycopodi/ml obscl4rum <f> ::::. 
<l)
'u 
"Spring Brook Trail 6.3 6.0 5.0 10.1 <l) .!l 
" Po USwamp on Ski Trail 6.25 5.5 </) 
" 
( 
" 
;2
Nit. Battie 6.48 3.2 <l) i>:E 
Truck Road Bog 6.32 4.8 OJ '0 
"</) !Ii c ~ Clay Brook Trail 6.45 3.5 <l) " " ::: .s :a c
" LLl ~ 
.sAverage 6.44 3.6 ...J ~(:Q 
33. Lycopodj'l"m flabeliiforme <r: ~ f--< .~Beaucaire Avenue 6.6 2.0 :::sMt. Baltie 6.48 3.2 
.:: 
Tsuga Lodge Road 6.4 4.0 E .. c:C ~:<l) ... 
II.< ".Average 6.49 3.1 ::e P:~ 
<l)
..r::
....34. Eq14'ise/unl preallum ~ 
0Woods on Road 137 6.31 4.9 c: 
New Road 6.37 4.3 .~ 
v 
co 
" 
.'\verage 6.34 4.6 P::: 
'5.­35. Equise/-/4m fluviatile </) 
Ragged Mountain 6.38 4.2 <l) 
.s 
'­36. El)uisr./1Cm sylvaticum 0 
MI. BaHie 6.48 6.55 3.2 2.5 g 
<f> 
Beaucaire Avenue 6.6 2.0 .;:; 
co 
Bog on Truck Road 6.25 5.5 p. E 
0 
u 
Average 6.47 3.3 
-< 
37. Eq·u.isetum arve?l.Se 
Ski Trail 6.54 2.6 
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TABLE II 
A Comparison of the Soil 1{eaction of the Ferns in Maine with the Same Species Found ill Indiana and Other Locations. 
Soil Reaction Ra.nge 
Maine 
Present 
Indiana Michlfan 
Douf's La e 
Northe••t 
General 
Collection 
Species 
No. or 
Tesls 
Study 
1947 
No. of 
Tesls 
19.12 
(I) 
No. of 
Tests 
1928 
(4) 
No. of 
Tests 
1920·21 
(9) 
1941 
(6) 
BOlrychiul1l obliquum 1 625 12 5.5-6.5 Circumlien. 
Botrychium virginianum 2 6.22-6.4\ 92 55~8 0 9 5.2-8.0 Ci rctlmneu. 
Osnmnda regalis v. spectabilis '3 6.01-6.38 33 4.5-6.5 8 4.2-5.8 30 45-6.5 4.0-6.0 
O. claytoniana 6 6.08-6.6 17 5.5-7.0 5 4.2-58 20 45-7.5 5.7 
-
O. cinnamomea 6 6.08-6.6 27 4.5-7.0 5 4.2-5.8 30 4.5-6.5 4.5-5.5 
0
'-, 
Dcnnstaedtia pUllctilobula 
Pleridium aql1ilinum 
6 6.08-6.51 4.5-80 4.7 
v. latiusculum 5 6.08-6.4H 3 4.6-6.8 30 4.5-6.5 
Plerelis pennsylvanica 
v. pubescens 3 6.31-6.45 6 6.5-7.5 1 7.3 20 6.0-85 6.5-7.5 
Onoclea sensibilis ~ 638-66 65 4.5-7.5 8 4.8-8.0 30 4.5-80 5.5-75 
Woodsia ilvensis 2 6.13-6.22 25 5.0-6.5 5 -6 
Cyslopleris f ragilis 2 6.28-6.6 73 5.0-8.5 30 5.0-85 6 -8 
Athyrium angustum 6 6.39-6.6 10 5.5-8.0 6 -7 
Dryoptcris intermedia 6 6.22-6.48 S 4.8-6.4 20 4.5-8.0 6.7 
Dryopteris spinulosa 5 6.3 -6.48 36 40-65 8 4.2-6.4 20 4.5-8.0 4.5-6 
Dryopteris campyloptera 2 6.2 -6.25* 3 60 
Dryopteris marginalis 6 6.3 -6.6 13 5.0-7.0 30 5.0-8.0 5 -8.5 
Dryopteris dintoniana 1 6.34 2 6.0-7.5 
Dryopteris cristata 2 6.34-6.4 24 4.5-7.0 4 6.0-6.6 20 4.5-8.0 4.5-8 
--
TA"BLE II- (Continued)
 
A Comparison of the Soil Reaction of the Ferns in Maine with the Same Species Found in Indiana and Other Locations.
 
Soil Reaction Range 
Maine Indiana M1chit:'n Northeast 
Doug s Gelll!l'al 
Present Lake Collection 
No. of Study No. of 1932 No. of 1928 No. of 1920·21 1941 
Species Tests 1947 Tests (1) Tests (4) Test. (9) (6)
--_. 
Dryopteris bootii 2 6.32-6.48 20 4.5-8.0 4.5-8 
Dryopteris thelypteris 
v. pubescens	 6.31-6.6 45 4.5-8.0 9 4.8-8.2 30 4.5-8.0 4 -6 
Dryopteris noveboracensis "7 6.3 -6.45 29 4.5-7.0 g 4.2-64 30 4.5-8.0 4 -7 
.- Polystichum acrostichoides (, 6..13-6.6 91 5.0-8.5 30 4.5-8.0 6 -80 
~	 Phegopteris polypodioides 6 622-6.52 20 4.5-8.0 4.5-8 
Phegopteris dryopteris 5 622-6.4 3 6.0-7.6 30 4.5-7.5 5 -7.5 
Polypodillm virginianum .1 6.21-645 10 4.5-6.0 50 5.0-8.5 5 -8 
Lycopodium lueidulum 3 6.46-6.5* 1 6.6 Acid 
Lyeopodium annotinum .1 6.0 -6.48* 4 5.8-6.2 Subacid 4.5-5 
Lycopodium c1avatum 3 6.2 -64 6 5.5-6.4 Suba.-cir. 
Lycopodium obscurum 5 6.0 -6.48* 3 6.2-6.5 Circumneu. 
Equisetum prealtum 2 631-6.37· 1 7.4 Circumneu. 
Equisetum fluviatile 1 6.38* 2 5.6-5.8 Suba.-cir. 4.5-6 
EQuisetum sylvaticum 3 6.25-6.6 5 5.2-8.2 Circumneu. 
Equisetum arvcnse 1 6.54* 9 6.4-7.8 Circumneu. 4.5-6 
Mediacid-4.S-S.0 Subacid-5.S·6.0 Acid-6.0-6.5 Circumneutral-6.5-8.0 
• These represent the places where the author's figures are not contained within the limits found by tbe other autbors. 
p..~'OVl ~ 3?;J ~ ~ S' p.. 3-' :: 5' ::r (fj '" l'> () -­l;;" 9'	 ~, ro' e.:. go go :? liJ 8 ;:::l 0". g' '0 ,... ° ..., c ",o<:..., 0 l'> l'> ..... 0'"1::r'" (1);:lN3...,:O;-r'Ilr'll::r::l;:3	 p.. >-3 '< r::r ::r -- i5: ::l '0 C en < r::: :::.: is ..., ~. () (ii	 ~ ~ rt' rt-	 _. ::3 ~ 1""'1'" 0 ('tt aq () a ~	 ;:;" >-3 
..... ::r (1) '< ::r r::r S' ~ (ii' l'> (1) Q ~ 0 (1) &. en (j;' g >-3
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DISCUSSION 
There has been an increasing emphasis placed recently on the re­
lationship of soil habitats to the distribution and growth of plants. 
Christopherson (11) concludes that "each plant association of the 
area (Sylene National Park, Norway) is limited in its distribution to 
soils within a definite and relatively narrow range of reaction." 
Studies of pH ranges in which pteridophytes will exist, for example, 
have provided many relevant reasons why unusual habitats were found 
in so many cases for ferns arbitrarily determined as "alkaline" or 
"acid" loving (13). Wherry (12) found soil reactions to be a very 
important controning factor in plant distribution. The present study, 
done on the pteridophytes of the region around Lake Meguntieook 
in Maine, while not based on as large a number of samples as similar 
earlier work, has agreed quite well with the results obtained by 
Wherry with northeastern ferns (9), Craw in Indiana (I), and 
Robinove and LaRue in Michigan (4). A comparison of the results 
may be found in table II. 
The most striking difference between the results of the present 
study and those of earlier workers is the narrower pH range in the 
present study for most of the species. It is not possible to determine 
to what extent this narrower range is real and to what extent it is 
due to smaller number of sites used and to selection of more luxuriant 
specimens. 
The pteridophytes seem to stay within "acid" or "circumneutral" 
limits, showing preference for one or the other (table I) and some­
times a tolerance even for an atypical habitat. Those with the largest 
number of determinations were in all cases too few to draw definite 
conclusions about the range limits, but it can be observed that the 
ranges remain, with a few exceptions, within the limits found by 
other workers. The present results tend to substantiate Wherry"'s 
theory that northern ferns prefer less acid habitats (12). Also all 
the tests made indicate that neither a high soil acidity nor an excessive 
alkalinity is present anywhere in the region. It seems to be true that 
ferns closely related, such as those of the genus Dryopteris, prefer 
similar habitats; the Dryopteris species have soils ranging in pH from 
6.2 to 6.6. The representative Osmunda species show this same simi­
larity with a range from 6.01 to 6.6. The lycopods and Equisetineae 
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of the region have as wide a range of habitat as the other genera and 
are distributed rather widely, although the latter were less general and 
usually in a more acid habitat. 
I t was noticed in the collection of fems that all chosen for speci­
mens were growing luxuriantly and were strong both as stands and 
as individuals. Perhaps this would help to account for the narrow 
reaction ranges exhibited by the soil samples examined. It has been 
observed previollsly (6) that an excessive alkalinity or acidity in the 
substrata would be likely to produce stunted growth. Therefore, it 
seems probable that these pH values represent more nearly optimum 
conditions, in which the pteridophytes would obviously show the most 
prolific development. 
SUMMARY AND CONCLUSIONS 
1. Thirty-eight different species of pteridophytes were collected 
in this survey of the Lake Megunticook region in Maine. Soil samples 
were collected from as many sites as possible to determine the soil 
reactions in an attempt to determine whether there is any relationship 
between habitat and distribution. 
2. The pH limits found in this study are 6.0-6.6. It may be 
obseTVed that these extremes are not radically different from any 
one of the individual ranges for each species. 
3. The range in this study is, with a few exceptions, definitely 
narrower but within Wherry's range for the same species. In the 
case of OSJ1"£U."I1da cinnamomea, the range was little higher for the 
upper limit. But in every instance, the lower limit was higher than 
his lower limit. It seems that soils generally occupied by ferns in 
this study were less acid than those examined by Wherry. 
4. These ranges are also within the limits of those foun9- by 
Craw (1), Robinove and LaRue (4), and Spurway (6), with only 7 
exceptions and in all such cases the number of tests is very low. Of 
these only two (Lycopodium lucidulu11t and Equisetum prealtuw/') 
show a tolerance of slightly greater acidity; the remainder show the 
soils in the present study to be less acid than those found by the 
other workers. 
5. The results from the present study are in agreement with 
\rVherry's conclusion that northern ferns tend 10 prefer more nearly 
alkaline habi.tats. 
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6. The fact that the pH ranges in this study are decidedly nar­
rower than those found by Craw (1) or Wherry (7-11) is probably 
partly due to the smaller number of soil samples taken and partly 
to the fact that the territory under survey was much small~r. Craw 
( I ), for example, worked over the entire state of Indiana, while the 
region in Maine was only five miles square. Also, the total number 
of samples taken in Maine was 123 while Craw collected 560 for a 
somewhat smaller number of species. Wherry used 530 samples 
from all over the northeast. The results, then, are what might be 
expected for a considerably smaller area of research. If <I larger 
number of determinations had been made, a greater range would pos­
sibly have been secured. 
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